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3LRGXFW LQHV " MULEXVIRQ 4 XDOW &HUM IHG JQQRYDVIRQ' UYHQ
(TXISP HQWRUHYH 6HUNQ) FIHQW RQ QMODARQDOAMIQEDLEY  &RQUQXRXY HQIIQHHUQU
OERWDRY GVASIEH HYHY FRQUQHQW FRP SIDQFH DWXUHG DVWRXUFRUH

I c +2 0 ($5¢

IDERWURQLFV BFIDHQWGLIFFDPWHG PDQXIDFWXUHU DQG JOREDO VXS
ODERUDWRU\ HTXLSPHQW %XLOW RQ D IRXQGDWLRQ RI HQJLQHH
IDERWURQLFVY VHUYHV D GLYHUVH JOREDO FOLHQWHOH WKDW LQ
ODERUDWRULHY SKDUPDFHXWLFDO PDQXIDFWXUHUV HQYLURQPHI
DXWKRULWLHYV SHWUROHXP UHILQHULHY DQG LQGXVWULDO TXD

2XU LGHQWLW\ DV D FRPSDQ\ LV VKDSHG E\ RQH XQZDYHULQJ SUI
DQG UHVHDUFKHU GHVHUYHV DFFHVV WR HTXLSPHQW WKDW SHUI
GHVLIJQ DQG PDQXIDFWXUH RXU SURGXFWYV WR PHHW WKDW SURP
H[SHULPHQW DIWHU H[SHULPHQW

+HDGTXDUWHUHG LQ 86% DQG UHDFKDEOH ZRUOGZLGH /DERWURC
VSHFLDOLVW PDQXIDFWXUHU DQG WKH EUHDGWK RI D IXO0O UDQJ
FDWDORJXH VSDQV PRUH WKDQ RQH KXQGUHG SURGXFW OLQHV |
GHVNWRS ;5) DQDO\WHUV DQG JUDGLHQW 3&5 PDFKLQHYV

$W /IDERWURQLFV ZH GR QRW VLPSO\ PDQXIDFWXUH HTXLSPHQW
JUHDW VFLHQFH SRVVLEOH (YHU\ SURGXFW ZH EXLOG LV D FRP
VDIHW\ WKDW PRGHUQ UHVHDUFK GHPDQGYV

I &2 0 3$1<61%$36+27

/ HIDOL DP H | DERWRQIEV 6 AHQWILE

2 SHUDVWQJ 1 DP H | DERWRQIFV 6 AHQWILE

+ HDGT XDUMUY/ ;1@ IQIVRQ 8 6%

YXMLOHW 7\ SH 0 DOXIDAMUHU  * REDCBXSSTHURI 6AHQWIE / DERIDWRY ( TXISP HQW
: HEVIVK 777 OERARQEVFRP

(P DO IQR# DERWRQEEV FRP







3 LIRGXPW&DVIDARI XH HTXLSP HOWAWAJ RUHY DRIRW D@P DRUOERWDWRY GVASTRHY

/ IH6AHQRHY &QDIFDO IDIQRVAEY 3KDWP D ( QVILRQP HOWO3HWRGIXP
VIBSAE A0 S E JRRG  %-YHIDIH $FDGHP 1D ,QGXVMDC! &
6HUYLEH O RGHO * ILHANGDOBV * REDQ( [ SRUN7HFKQIEDCRRQVXGIMRQ
4 XDOW 6VDQGDUGV 62 &RP STOW_ &( 5HDG. _,QMLODWRCDGED! HW 6\BQGEDLGY
WD HUBXSSRUN 3UH VDB FROVXGIMRQ SURGXPWERQILIXUDARQ DIWUVDBN WIEKQIEDO

VXSSRUV
I 285 38532 6( 06621 9621 90%/8(6
| owwro

7R PDQXIDFWXUH DQG VXSSO\ VFLHQWLILFDOO\ DGYDQFHG KLJKC
HTXLSPHQW WKDW HQDEOH UHVHDUFKHUYVY FOLQLFLDQV DQG TXD
WKHLU ZRUN ZLWK JUHDWHU SUHFLVLRQ FRQILGHQFH DQG HIILF

| owvro

7R EHFRPH WKH IRUHPRVW JOREDOO\ UHFRJQLVHG PDQXIDFWXUH!
VIQRQ\PRXV ZLWK LQQRYDWLRQ TXDOLW\ DQG WUXVW HPSRZHUL
DSSOLHG VFLHQFH

| 2xur xiequ 9paxHv

3WHFMRQ , QORYDVIRQ 3 DUADHUKILS
$FFXWDA ) LUWY 5 ' &XOXWH &QHOW) RFXV
1 RQ QHIRWDE®I SHURWP DQFH &RQUOXRXV GHYHBRSP HOWNHHSY / RQJ WP LHDMRQWKISV EXIOV
LQHYHY HTXISP HQWZ H EXI@S RXUFDVIXERI XH DAIKH | LRQWHU RQ WXWWDQG LHVSROUYHOHW
6Dl HW $ FFHW 6XWIDLOQ
YXLOV, Q 3LRAFVIRQ $11RUGDE® ( [ FHAIQFH 5 HVSRQUELDW
2 SHUDVRUVDI HW | HDW(UHV $GYDQFHG WIFKQR®J\ DW EXWRIQDE®! HQHUI\

WQGDUG DARIRW DOBURGXFWIDHYV SUFHV WDWGR QRWH FXCH FRQVARXYV GHWI Q WURXJIKRXW
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IDERWURQLFV PDLQWDLQV RQH RI WKH EURDGHVW ODERUDWRU\ H
VLQJOH PDQXIDFWXUHU 2XU SURGXFWYV DUH JURXSHG EHORZ E\ D
LGHQWLI\LQJ WKH ULJKW HTXLSPHQW IRU WKHLU VSHFLILF ODERU

$QDOVIFDO 0 HDVXWHP HOWHT XLSP HQW

6SHFWRSKRVRP HWAU
89 91VDQG YIME®! LDQIH MQI®I DQG GRXE®! EHDP

" HVNVRS ; 5) $QDO]HU
1 RQ GHVWXPWYH HOP HQBCDQDOMY/RI
VRIGV SRZ GHWY/

" HOVW 0 HWAU
' LIMCRVACMOQI 8 \MEH GHOMW P HDVXUHP HQW

0 ROMXUH $QDO] HU
+ DBRJHQ DQG LQ LDLHG P RMMUH GHWILP LODARQ

7KHWP DO ( QYLLRQP HQVIDOS:RQWRO

/ DERIDVRU , QFXEDVRU
* LDYIW DQG IRUFHG DIU &2 P RGHY DYDIDE®!

/ DERWDVRU. ) XUWQDFH
0 XI®1 DQG WEH | XUQDAHV R ré&

YDVK  &LLFX@VRU
+ HDMG UH UIJHIDWMG DQG XGUDVRQLE EDW M WP V

/ DERUDVRU. &KLQBIU
5 HALFXOWQJ FKIEBLY | RUUHDRRUDQG HTXISP HQW
FRROQY

&@IFDO  / UH6FAHQFH HT XLSP HQW

WRFKHP MW $ QDO ] HU
6HP LDXVR DQG I X@ DXVRP DWAG FIQIFDCFKHP MM

&RDIXDMIRQ $ QDO] HU
+ DHP DIR®J\ FRDIXOMRQ WAMQJ HTXISP HQW

6SHRWRP HVIAU
2 SWADO/SHAARP HM |RUP DWAUDCRK DUDRMUVDMRQ

3DUAF®! 61] H$ QDO] HU
/ DVHUGLI LDPARQ DQG G\ QDP LF @ KVWFDWMUQ)

" HOQVVRRP HWAU
2 SWADAGHMW TXDQWIFDWRQ | RUIHY DQG P V

/ DERUDVRU. 5HI LDFVRP HVIAU
' JMBODQG $EEH WSH UH LDPRYH 1OGH
P HDVXUHP HQW

/ DERUDVRU. 2 YHQ
" UIQ) FXUQ) DQGWMUDDARQRYHQV\VR — r&

/ DERUDVRU ) UHH] HU
8/7 IHHHWWR  r& FKHADQG XSWIKWP RGHY

5 HI LLJ HLDVIAG &LLFX@VRU
3UHAMRQ WP SHIDMUH FRQARC RUH, WLDDO
DSSTFDWRQV

&R 6VRUDJI H &DELQHW
3KDUP DFHXWEDCDQG ELR®ILFDO/SHAP HQ FRG
VWRUDUH

,P P XQRDWD\ $QDO] HU

(/,6$ DQG FKHP LOP LQHVAHQRH [P P XQRDWD\
SOWRP V

+HP RIGRELQ $ QDO HU
1 RQ LQYDVYH DQG FXYHWM EDVHG KDHP RIGELQ
P HMY/







UMXELQO HWAU

7 WDQVEXVOHRXY DQG VHXP  EIMXELQ P HOVXUHP HOW

$XVRP DVWG 6VIDLQHU
+ ( DQG \VSHADOMRQLQ) | RUKMRSDWREI\

6HSDIDVIRQ 3XW IFDVIRQ 3 WHSDUWDWRQ

/ DERWDVRU. &HOQWL XJH
0 IRR EHORK VRS WHUWJIHDWIG DQG KLIK VSHHG

( GIPWRSKRUAVLY 8 QLW
+ RU] RQBCDQG YHUAFDQ) HOHBIFARSKRUAMY

5RVDU ( YDSRWDVRU
* OW DQG @UH FOSDAW LRRYDS W WP V

+RP RIHQ HU

5 RIRUWIMRUDQG XOMVRQF KRP RIHQ DUWRQ
VWP V

0 ULQJ 6VUQ]  + HDVY

+ RV 6VILLHU
&HWDDP IF DQG DAXP 1QXP GHAN KRVBOMW VWILHY/

0 HW 9RUM HW
0 XGMWEH YRUM HY/ DQG WEH URTLY

+ HDVIQJ O DOV

+ HP VSKHUFDCKHDWQ P DOV Z W GLJ MCFROWRO

0 LFLRZ DYH: RUINWDVMRQ
0 LFURZ DYH GLJHWARQ DQG i QIKHVY Z RUINWIDARQV

6DIHW &ROVDLOP HOW  6VIHUDVDVIRQ

%ARMRILFDOSDI HW &DELQHW
&ODW, $ DQG% OP LQDUIGZ EIRVDIHW FDEIQHW

/ DERUIDVRU. ) XP H+RRG
' XPWMG DQG GXPVBM I XP HKRRGV YDUDE® DIU
YRO(P H

6Dl HW &RQVIDLOP HOWE.DELOHW
) ©P P DEG®I FRURWYH DQG DAG \WRUDJ H FDELQHW

&HOERXQWAU

$XVRP DWE KDHP DIR®J\ DQG FHOFRXQWQJ DQDOVHY/

0 LFLRVRP H
SREUY VIGIQJ DQG RY RWAWMP IRRWRP HW VWP V

&KLRP DVRIWDSK\ 6\ WHP V
+3/ & 1O DQG SUHSDUDWYH FKLRP DVRJWDSK\

) LOVUDVIRQ 6\ WIHP

9DFXXP  SWIHWXWH DQG P HP EWDOH [ LOMDWRQ
DSSDUDWYV

* MW 5 HDRVRU
61QJ B DQG GRXE®! NAFNHWG JOW UHDRVRUM WMP

" MAGDVRQ 7HWIU
$670 FRP SIDQVWROHQNGMAIMRQ WAL

2 YHWKHDG 6ViULHU
+ LK VRUMXH GLJ MCRYHLKHDG WMLHY/

/ DERWDVRU. 6KDNHW/
2 LEEIMBOUHASWRADODQG ' IRAMHUSOWRLP V

2 IOV
7HP SHIDW(UH FROAMR@IG RICEDW XQW

/ DE 96XUQHU
UXQUHQ DQG 7LLLIAEXUQHY/ | RUIHQHUIDCEHQRK XVH

/ DP LQDU) ®RZ &DELQHW
+ RU} RQBADQG YHUAFDCFBDQ DIUZ RINADARQY

* RYHUYR]
,QHVDW RVSKHUH VMROMRQ JRYH ER[ VA VWP V/

/ DERUDVRU. $ XVRFODYH
YHOFK VRS DQG | RRUMBQGIQ) WDP  \WUD/DARQ







/ DERUDVRU. 6VIAUL] HU
' U KHDADQG (2 \WMUDVDMRQ M VWP V

SHWRGBIXP  -QGXWWLDO7 Q]

SHWROBIXP 7HWIQJ ( TXLSP HQW

) VK SRIQVYIVFRUW FBRXG SRXUSRIQWHT XISP HQW

&RURVRQ 7HWIHU
&RSSHUMMS FRURVRQ WAMADSSDUDMY

BXOXU7HWIQJ ( TXLSP HQW
&RP EXWMRQDQG; 5) VXOXUDQDOVHY/

) LEHU$ QDO ] HU
&UXGH I LELH FROWQUGHWILP LODWRQ A VIMP V/

( QYLLRQP HQVDO $ LU

$LUGDP SGU
0 LFURELDODQG SDUAEX@W DIUVDP ST A VWP V/

*DV' HVIHRVRU
SRURE®I DQG I HG W[ IF |OP P DE®! JDV GHWRRY/

S+ 0 HWAU
YHAK VRS DQG SRURE®I S+ 2 53 FRQGXPAWYW
P HMY/

" HKXP LGUIHU
, QGXVWIDQJ WDGH @ERWIDWRU GHKXP IGLIFDWRQ

[ TXIG+DQGAQAJ 6DP S®: RINI®RZ

3LSHWIHV

61QJ B DQG P X@AKDQQHOI L HG DQG YDUDE®!
YROPP H

' LVSHOVQJ 6\ WIHP

3UHAMRQ @ XIG GIVSHQVHLWY | RUUHDI HQW DQG
\DP SGV

* IDGIHQW&5 0 DFKLOQH
* UIDGHQWKHLP DR\ FBLY | RUP ROFXOUELR®I\

6HHG &RXQWAU
2 SWHDOHHG FRXQWQJ DQG VDP STQJ A MP V

/ ITXLG 0 RQWVRUQJ

/DE: DWKHU ' IMQIHFVRU
$XVRP DIMG JOWZ DIH Z DWHUDQG GMQI HARU

2 [ LGDMRQ 6VIDELOW 7HWIHU
$670 ' 5DQAP DVR[ LGDWRQ WWREIDN

* HOBWHQIVK 7HWHU
* HOWQ DQG SROP HUJHOMHQW P HDVXUHP HOW

3 RLIOW HWIHU
) O [lILH FRXG DQG SRXUSRIQWHT XISP HQW

. MIGBDK OB\ WP
1 MRIHQ DQG SIRMQ GHWLP [QDARQ DSSDUDV

* DV$ QDO] HU
&RP EXWMRQ H KDXWWDQG DP ELHQM DV DQDOWY

&K@RUOQH 0 HWAU
) UHH DQG VRBCFK@&UQH P HDVXUHP HQWHTXLSP HQW

, QI UDUHG 7KHWP RP HWAU
1 RQ FRQWRAVXU DFH WP SHUDWH P HDVXUHP HQW

0 U 7HWIHU
0 XOUSDLDP HWMUHQYLLRQP HQWICP HAMLY/

/ LTXLG + DQG@QJ HTXLSP HQW
6HP LDXVRP DWMG SISHMQJ DQG GAVSHMQJ

Z RINVIMRQV

3HUWDMIF 3XP S
7XEIQ) EDVHG FRQAQXRXV DQG YDUDE®! VSHHG
SXP SV

&RBRQ\ &RXQWHAU
0 DQXDODQG DXVRP DWMG GLIMBGFRBRQ. FRXQWQJ

,FHO DNHUO DFKLQH
) @NH DQG FXEH LFH P DFKIQHV | RUGERWDWRY X\H
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- QQRYDWLRQ LV ZKDW GULYHV /DERWURQLFV IRUZDUG 2XU GHGL
FROQWLQXRXVO\ PRQLWRUYVY DGYDQFHV LQ VHQVRU WHFKQRORJ\ G
HQJLQHHULQJ DQG XVHU LQWHUIDFH GHVLJQ WR HQVXUH WKDW H
WKH FXUUHQW VWDWH RI WKH DUW

( QILOHHUQJ &DSDELOVHY

e 3UHFLVLRQ PHFKDQLFDO GHVLJQ DQG HQJLQHHULQJ IRU DQDO\
e (OHFWURQLF DQG ILUPZDUH GHYHORSPHQW IRU PLFURSURFHVV
e 6HQVRU LQWHJUDWLRQ DQG VLJQDO FRQGLWLRQLQJ IRU KLJK C
e 6RIWZDUH GHYHORSPHQW IRU HTXLSPHQW FRQWURO GDWD OR.
e 3URWRW\SH EXLOG ODERUDWRU\ WHVWLQJ DQG IXO0 GHVLJQ

0 DQXI DFXUQJ 6VIDQGDLEV

e &ERQWUROOHG PDQXIDFWXULQJ HQYLURQPHQW WR SUHYHQW FR
e 3BIFLVLRQ PDFKLQLQJ DQG IDEULFDWLRQ IRU DOO PHFKDQLFDO
e QOHDQURRP FRPSDWLEOH DVVHPEO\ IRU OLIH VFLHQFH DQG FOl
e 6FDODEOH SURGXFWLRQ IURP VLQJOH XQLWV WR ODUJH LQVWL
e )XOO FRPSRQHQW DQG DVVHPEO\ WUDFHDELOLW\ WKURXJK SUR

1' 867546 6(&72566(59("

IDERWURQLFYVY HTXLSPHQW DUH GHSOR\HG LQ VRPH RI WKH PRVW
WKH ZRUOG 2XU EURDG SURGXFW UDQJH LV LQWHQWLRQDOO\ GH
ODERUDWRU\ DSSOLFDWLRQV

+RSMIO &IQIFDO IDJQRVMEV (QVILRQP HQWO : DWAU4 XDDW 7HWAQ)
$FDGHP IF 5 HVHDURK , QUAMRQY SHARBIXP  (QHU\ ,QGXW

3KDUP DFHXWEDO ' KJ ' HYHBSP HQW )RRG6DIHW  %HYHUDIH 4 XDOW

/ UH6AHQFHY  YARWIFKQR®I\ ,QGXVWIDGH XDOWV &RQARO 0 DQXI DRMUQY

" HQ®O 0 HAFDO HYIFH/ DEV $IUFXAXWDO  6HHG 6HHQAH







*[20$/ 5($&+ &86720 (5 6(59-&(

IDERWURQLFYVY 6FLHQWLILF VHUYHV FOLHQWY DFURVV 1RUWK $PHL
$IULFD DQG /DWLQ $PHULFD 2XU GLVWULEXWLRQ PRGHO FRPELQ
SDUWQHUVKLSY HQVXULQJ WKDW FXVWRPHUV HYHU\ZKHUH KDYH
DQRG WKH WHFKQLFDO VXSSRUW WKH\ QHHG

2 XUGHWYIFH 3WRP I\H

e 3UH VDOHV FRQVXOWDWLRQ WR PDWFK HTXLSPHQW SUHFLVHO\
e &RPSHWLWLYH DQG WUDQVSDUHQW SULFLQJ ZLWK JOREDO FDW
e (IILFLHQW JOREDO VKLSSLQJ DQG IXO0O H[SRUW GREXPHQWDWL|
e $IWHU VDOHV WHFKQLFDO VXSSRUW YLD HPDLO SKRQH DQG :K
e HTXLSPWGWRPLVVLRQLQJ DQG LQVWDOODWLRQ JXLGDQFH RQ UH
e 6SDUH SDUWV DQG FRQVXPDEOHV VXSSO\ IRU FRQWLQXHG HTXL

+<3%$571(5: 4+ /3% 752 1 &6"

8 QP DVWPKHG %LHDOWK
WK SIRGXPWIDHV XQGHU RQH LRRI FTHQW VRXUH FRP SGMW @ERWDRUY VHWKSV ILRP D MQI®
WKXVIMG P DQXI DRMUHU VP S@\ 1Q) SURFXUHP. HOWDOG HOVXUQ) WIFKQIEDCFRP. SDAELDW DFLRW HTXISP HOW

(QLOHHUQJI , QUATUW
(YHU HTXISP HQALY GHMIQHG LQ KRXVH E\ D GHGIFDWG HQILQHHUQI WDP © H EXI@ HTXISP HOWZ H \WBQG

EHKIQG  Z W IX@GRFXP HMMRQ YDAIGDWRQ LHRUWGY DQG WIRK QIEFDCDFFRXQUWELDN

) B LE®I 6XSS® 0 RGHO
© KHWHU\ RX QHHG D MQI®! EHQFK VRS HTXLSP HQW D IX@@ERWDWRY | IMRXW RU D @UWH YROP H VXSS®
DUDQIHP HQW/ DERWRQIEV VFDBV VR P HHW RXUUHT XILHP. HQWZ IWRXWERP SURP VH

$ FFHVWWLE®1 ([ SHUAMH
2 XUWDP EUQIV GHHS DSSTFMRQ NQRZ BIGJH DRRRW HYHY VHRRU ZH VHUYH SIRYIGIQI FRQUXGIWYH
DGYLIFH QRWMVAD SLRGXPADAMR HQVXUH FTHQW LOYHWALQ WH LT KVWROMRQ

5 HVSRQWLYH 6XSSRUN
YWIRP TXRMMRQ VR FRP P MRQIQI DQG EH\RQG RXU WDP 1V UHDFKDE®! YID P XGAS®! FKDQQOHY DQG
FRP P WG VR | DWWNQRZ BIGI HDE®! LHVSRQVHY WDWRHHS \ RXUDERWDRY LXKQQLQJ

&RP SHVIMIYH 3UFLQJ
© H P DQXIDAWH GILHAD DQG SUFH FRP SHAAYHD P DNQJ KLIK TXDDW HTXISP HOWMRQ DFFHWIE®! \R
LOMIMRQV RI DOM] HVZ IMRXWFRP SLRP IMQJ RQ SHURWP DQFH
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